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Abstract 

The Study is designed to investigate the effect of garlic (Allium 
sativum) in the inhibition of genetoxic effects of ionizing radiation in mice 
(Balb/c strain). The genotoxic effects of Gamma-radiation (100 rad) on 
somatic cells (bone marrow), and germ cells were cytogenetically analyzed by 
determining the Mitotic Index (MI). The specific activity of Glutathione 
Reductase enzyme was determined 4 in liver cells homogenate of irradiated 
mice. The data revealed that garlic alcoholic extract and the garlic oil (Allin) 
were able to protect the cells against genotoxic effects of Gamma irradiation. 
Treatment of mice with alcohlic extract of garlic before irradiation results in 
an increase in the activity of (GR) enzyme (8.14 U) being compared with the 
control (1.56 U) and the irradiated mice (3.6 U). The results suggest that 
garlic is classified as a desmutagen and then as a Bioantimutagen. 
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Ijlj 4_ulj(_$JI Sj_akll (jJ| ^jJI <-ulj^jJI SjLaJJ fi t*s 1 1 

s^itJI jl^ a~i t « l ^LiiLij 1 ^1 l^JLijjl (^‘n > LALaJI (^a c*il^ 

(DNA) Jl iJ Le. ^-jjLjJt ^l_*_CuiU (_yoj » "ill (^C ^ ~n >j .4_uK mil 4_C. ^-.a.aJ.1 
cjI^j-*_l!I 3 I La^. (Bender at al ., 1988) o L&^a ..t, -.j < nS > d . i 

Augentein) l^J J^LaJI j_^ill l^loA. (jSLiiu < lamdl LALaJI (_^dl 

jt.v^.u.uj ^jJI (_j4ujLa 1.I jUil fjja (MI) i .I «rtl j-ii ij-o j >1 hjj .(at cil., 1969 
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<Ja_o| I (] t ^ i?m jxj ^l^-4a«al ^ol A -~w >L <1 ^ajj-L I f-ljjJt J-cl^C 

jl^ll ^_a I jLjJiJI j . juj .(Lau ^/., 1990) < t > i L^Jt 51 jLjlJI oIjLuj <jj_cVI 

J J c . lr ■*** jl^ d v t * i j^> 11 ilaLsJJ <juljiJI 

Allin 6jLa £y> ^131^ A v tlrvll A<r\ 11 4 1 i *%l t Jr> * I I 

la l ttu ^IL»J < 1 1 1 1 (j-a LLijJJ .(Block, 1983) 

Glutathione-s-transferase <( dl > a (j-° ajjj — jJI (jU' 

e,sA exij-a.1 .(Singh et al. ,1995) (j^Jilj^KJI u ^/\ d ^jll (GST) 
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. <-i ) i~ 1 1. 1 wjjl -All Cj^Labull (jj <lLoL*_o (Jil (jljA® liiilj ji!, 

<-uLU) ol A ~> taut j * jA jJaJ CiLaI \Si , uu j nA\ i 

(Wo) u»> Sato etal., (1990) Uj> (olillj SjjUl 

i'lfjjjA c.tl.o »,*» mlj - j *> II (__^sJA-juj-u_LI j 1 1 A -> ~i 1 H arbor ne et. ul . , 
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limited Industrial) Gamma cell 40 LoLS <„_> lA jxIaAJAuL i-^cl j,yJI 

\A,X Dose rate l c.j Jj (products, Atomic Energy, Canada 
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Jj U Evans etal (\VU) ■-•* ' A ~ ■■> j Allen etal. (N'tVV) 5JL^>ti 

(MI) a! ■ ■■ a*,VI ^ ■ .1 ■ ■■ -s. lj *^ *'11 <_k_mjLaJI LiLAJI Cj L f^ 

.Stich & San ( Y AAN) <JjLjlo o-adAAul ^kaJI ^ EMAj A. t l LyiAlJ 

•LcllAII LMaJI jdc. 
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Si.la ^ 1 1 (Crude extract) ^L^JI ^xjyjVL» JaL^r> -%VI ^ 

. iaJLjUfl jjJttll SjjJuLla ^J'Vt ml ^1 (Y •— ) 

-: ixAjjaV I 2-JlxiJI jjoSj 


Racker (N^oo) 4 & > ^ ]q -.U ...I 1 4 ,m‘>j^l 4 *li» o II j 1 \ c~ ^ 

j (/\) CAa^aWI (j-a jtll ft (• , N) (j-lt (JcLioJI -LaLw ~l -w IJ jllln (N) 6j 1 .1.4 ft 

(ImM) NADPH <> _>ilL. (.,£) j (/r) j^Jil ^L^KJI <> ^ilL (.,£) 

« fll >lr> ft> ^4 (JcLilll ^jj-o iLljj j*A -^LaJI ^ftj^j^l ^<r> 1 5. ~i mil £y> ^Illft (.,\)j 

j ~i \ o^jLj y 1 • ajl j-L-o iJ_yJa Spect ronic 21 UVD £\jj 

jl .,) 4 ft (jaLaaI ^_lc 4 Lftt^jVl 4 Jl X all OjJ-4j (4 _aa1a X • JS obl_>-iJI Ci l - ^ i.iij 

Sj^Jj 4 a i aj J^La. ^wajaV 1 ^y> j “lift ( \ ) ,^a jJjLJI ^ I ■ — ~ - V 1 q iVl 

4 _i f.^ill 4 _iJl * all Jift^j (Abasorbance ml ' 1 min' 1 ) Jr- l ° -.1 1 .-.^~ 

• tyJijji jk J LLfl JSJ Cil Jiaj jj-c. Specific activity 

.(Bishop et al., 1985) Biuret ^Ia^La jajU 


:3xaiS taXl^g ^jUxII 


•fttAa II UMiJ ^yPuAJI aI,..S'i^I jaaiJaS 
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a^ini mil ~'l Jj) ‘ 1 (i,"\T) <(^,V£) ^.l i ,n a A I J .V.Jitl ^ylS J.u.r^.. 4 _i_cl J. jSi\ ^ C- J ^ 

~ . , a ^1 j-w.li.iil jo£ Lot J- ^jJI ^.Ic. ^L*_c,iU 4 a^3^jlU oLlj ) i -w llj 
4 ii-ijj-ll oLI j i -wlL 5jjLLft 4j^l»_ o ajLj Ci’i c-w I j_La gj » Ci Vl Jj-a 


.jjJljlil jj-L' (®,NN) <(1,'\"\) ^jJojAJI jwL..aiVI _jaIiJ-o 4. .0.1.4 culS ^L*_lL^U 

jxt ajLj cuJ-a.1 jJLa jjliilj jjLJl (_jjLll (_yT>.l -w.~iA.il 1 ^Ij \ all Jac. Lol 

. 4j 
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jil j* ^ fjiJI jt Hi 


^AjJjJI ^Lp t (J-pL-^ I b J*}^ -^Aa 


tliLutl j J £a j 8~ i ^Li Lll ^.1 i iit'iVI j-tl.ja (_yfti-a. LalS A * it ' ll _j_ijll jl 

(Matsubara et al., 1986; Bond et al., 1965; Durant et al, 1964) S-uj—e 


^LsLtiVI jl jjJI JjJLl jal uia'l^ 11 J . 7ij> 1 ~. \ ft. lalS 3 « Lll _yllll ^ t_l.Lt.jJI jlj 

£^j_jla L^LaJI |lI j-a 4 'll j itlj ^1 jl ^kL« it L^LftJI CjJJ ^Je 


Rowley elal ) ^U_d.5fl Ja-L J-^LaJI t.tllll ^ .til JLS5f ^LamJl G2,S 
.-, 1 ,-.1-^ ~, a J i ^ •: ,„l aLtj .(1984; Painter, 1980, Tolmach etal 1977 

(_j<-»..lL.~Lt.iLll j jjLJI ^LU lLl ...tli <LaLaij,| jl_i (N Jjj.-w) ^ « .~~ 11 jju jL^jJI 

(^JjftaSlI (_yftlL.l-t.jilL <iaL»J>l cd-'-ftl jLft. (_yj L j'i» a lj_iil titj-ftl jj (jljJ.1 (_yllll 
(^11 (£ , 11) ja jil-uL ti5fl j_alijj_a i ft i i tin ij tLu— 3L (P<0.05) a -a 6jLj 


(jl L — M 1 a LalS AjLjujJ lg_Lt3J_y&l tiJU jL_jJJI tlijjj oLIj) ift II alaL*a Lai (° , NN) 
LaLS 1 X t'i'i^ a . Aj a 1 1 oLI J 1 a. II £a ajjLLLI ale L/l» a jlj a3 ftLuti fllVI _yjJuja 


Jjd ^.yjl tltajj <C._yftJ.I -’Llj LftJJ (o ; w) » I ■ .. a*iVI j . T.j t. la ii till is Si.<-l La a 
La a ^LlloVL <-l_aljLl! oLI_yitftJJ a i . n ilL (£ ,11) j Ijl.jlt.ij I 


i aIi -Li titl_) ftUll a Lilli aljll _yd>L Jakl^ya (jl ^1 ti)Lujl_jjJI ojLluI a_al 
a_y4lcJtl ajlll jla (^fi _jjjl (jl Lai (_J^-S L^llLel tlLSjj Lkj_iSI_>l_$ til_>II l- siLiftkL 
I j » « olaajLx (jj^Sj jl l^'ia ajLooJI a L ■ ..y i (DNA) aJilj^t IjllL _)l_yuo5fl ja 
( j)ILj j a JLi l jijLL yn alft._jll *jjij ^ t u~> II L^.-l^L ^^JlllLj Lyl .LiG-a _jl 
a_JLJI jLb a-jlliJI <1^1 Lai .(Desmutagenes) j^yll I La (j_a olLaiil ^ 
JaJUi <UlftJI jLlj <11 till alft-jllj DNA ja (JelilJI jya S^iloil Sjl-ll ^.lal Suft. 

J\_^jll Ij-A (ja tll_}il i_ij MJ (j^°J f k '^ — ^ t” 1 ' 0 O ^ f 1 * aJI *1 yjL 

i^LUl Jft.1 jll ^ Ja_«l (jl ySaj juj-ll oL Sj-a jl. (Bioantimutagens) 
Deflora & Ramel,) thiol JjjLiJI ^Lj j cu_ySJ! oLSj_a ^ Lfil ji^N 

.(1988 


:j^Sjll IluuvJI L5LL1I ^Li I L II U< ..51^1 
_jae IjLj Sti-ft.! ^.iJl jjilll tJ-LS ^JjJ.1 j JjLJI (^llil (_yfti-ftJLt-ul L alaLlil (jl 

|>.l l u ai VI _ytijaj aljlsil tile a it n’l-v II L^LLU ^.Laft. 1 1 ^.Lu alVI _J-Luja aj^Aa 
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jAJ <-uUkl oi < ilftt <loU!l (P<0.05) A 6 J Ljj CuJ.^1 

<^J\ L^lkU jalija u& 4_l jlxuc, J ' r SwiLl') id^l Lots. ixjJu'j (^vO^JLaJ i 

Jjj ja_Jlil Ci ijJj (jljdsJI Jut ^1 t^itt'iVI jjuijj j-ijjl aSJ . (\ 

elijlsj .(N , TV) Jois ^la t i iVL <1 oI*J.Ij 4jjlio (Y,iV) ^1 a SjLjj £a*juulH 

1 A j I . t a « <L»_yA_a ajlajj g d a, J iVI J_su (jljj-all £_jj_aJj «ia£. d . .■ a’.VI j._Cjj_a «_Sjj! 

.(N,Yo) laAS ^LajJuVLi 4-La La-all d . ..a'.VI jaijaj 4jjlia (Y,V1) 
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jjjlj Jalfij J^Li. (j-® Lj^LiJI 4 jLoa. Ij^jJ Ojl ^jill oL^ia-ium ft (jsix.t 

JjLlII 1i.ii U allofcl (jl Ja^^Lt ■ t ' ■ -- a l i-mAjVI J -I.<j ^ Jr»,i \~\~» ,~i 1 a i.tiV I 

Lot .^Ka.ll Li^LaJ <LuaijJL» gda 1.7|VI jjaLi Li^ia-a J1* A9 (jlyC-J I (j.<dVt«jillj 
J-ij J_S jail cu jj ^ l j) -- ‘d 1 — 1 ~ ■ ■■ t i (j| U — M . a < ,1 > 41,1 II LUidJ 4 .» KiVlLi 

aj-A (jl .JaA-i /-' l a i.7i jU 3 . Aj » 1 1 ^ jt a ill £_a 4jjl_&lLi Lij) \a a * I . . ■ c .V I j_Juj_a 

^-—17- (jl ! j j Ca^ Knasmuller etui. (N^A^) a _. ~^.j La £_o ^jLuJI 

j_uL; (^>ai (jl (jiajj ijjjLiill L^L_i a i.TiVi j_iiL» jjx (jA.a ,r>. a_5 jikj-jJI 


(jl (jJI ^ l m tiVI LoL£> 4 a i til ^-ula L« 1 1 ~~ ^ TJ i Ci 1 

(Radical quenching) 4 kiill j ^->lv»ll ® ^ ... l < ^^=>11 L 4 J ^^Ul olijla 

(j^jjJa^JI JajjjSjI (3>* Cyj^ iaajj 4jl jl CJJ_>aiJI j^HJI oLdj^JI L^laj 

J— C.1^— S (jaj-Saj DNA Jl 4Ja^_jLol f jk jj m.X Clil J--~^l J o- * -» (^Jll H2O2 

L^I_A.1I ^1 (Troll etal, 1994; Knasmuller etal, 1989) aa < 3 — a 

^ 4<-» -k 1 1 4j_ylU l _tuU*}fl (j| ^J| J_j_aj i_u-fc<JI (jlj ^ L * - < J <VL IjjLj jJ^I 4_»_iailaJI 

Jalja II 1 x aui m ,rv ■*•■ > (ja i_slLaa la^LkJI (j-a ^ ml j (^Aa ^Jc a»7i 

.(Bender efa/, 1988; Hu & zhu, 1990) a^ikll 


(GR) Glutathione Reductase ^tjal 3 jJIa£ 


4_JI t nil SjU-l.anll 4, la Lad 4—tajjjVI 4_JI_a_ fl.ll jl J_La (jl (Y) ^5j Jj J_a. (jua 
jk_jAII oLualk d— m— a (jl^Ji all a-aj 2 k ~ l (jlj (jt-S (4Jal_*_a j j f olal j j ->) 

(jd 4ajla.a ajlaj j3 ((jlj-k^ll (jaalAlautlj ^lallj JjLJI (^0.1 (j^adaJLoJ. I ) 
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tjl .^jJIjill jjJL. (V , VI) <(Y , NY) ,(Y , • Y) o^w»l d u . ^ jo>i}Li 4flL*ill 

•uJI ^ <-0411 4j>1lJI oLjSil ^ jAj u>L>JI J&£i ^1 (jJ . jj C*-^' 4>?-j 
(j^l^ 1 j-u II j ,^hi 4 — al_c Ijj *<->^ . (Hayatsu etal., 1988) ^ m a I I jjx. j^LsjJI 

^ 6 J I^JI 6 i J (\ J^) >11 >1 1 ■ , , H £jja . A Q 1 <xlljLfl JjUl 

.(Song & Milner, 2001) <Jl*iil c/Ji I ^ 

LolS 4 » dilj ^9-iJI O LoolaJLm-o (jo JS.Ijll! ^ulj 1 ‘SI il ( Y) ,JjOaJI joj j 
JjUl ^jjlll ^_$AJ1 o' i^il-Llmo (j! Jo^}L» du^. |i>J^jVI <LiJIjlS LS lt. 

du-*k 4-j_^i*_o SjL»j cuj— ^1 j-5 LoLS <L*_d I'i Jj-s aSIIj 

(jjJIjoJI ^Ic. (A,\£) .(1,*VV) <(V , IV) <Uoj^j*5n 4-JU.Lll cia-L<^>l 

4 

SjLj-ll ijC. Ljj *_0 Jil (J Jt oj^jVI 4_J1 » a &j_4 SjLjJI <_J — lad (jl JjJ-aJI 

* 

^1 J fl a (jl Lt-ojJ Jccrw^Li L^< (* ^111 pi Llii a fill ‘y* wU£. 4-L-aLaJI 

J-V uLh-*^ £i>?^ die (°»AA) <(°,Y) <(1 , "l • ) o => . i i ^ il Ls 4_tojjjVI 4-Jl * al l 

.jjJIjil) jjlc. ^Jj> ~>S 1 1 j jjlillj jjLilIj ^jLU ol i nil LolS 4» dV 

^2j !jS Ja^iLi_S LoLS 4 a ‘■5’ilj ^jill Ojj CA-* Jitjoll (_y>.~oLo Lol 

u& 4jj1 « - q SjLj dAa.1 ds LolS 4».,i,tiV iJas ^ja!I ouj (Jl qj> ~ ■ J jj! (Y) 

J ju j ^ijl Ooj (Jl a » ~ i ill ole. LjIa_o SjLjJI > „ 4 1*1 -LI 4_Jl_*_S 

. LolS 4j> h I lV o*ll 

(Jil (4loL«J.l ^Jt) <JUJI Sjlr»> .Jill £jLoi !j£ jkjjj'jn <jJL*_S jjl lasw^Li 

* f 

oi, (Y (JjJ^fc) ^jJlII pi 4<->l-w ~ tjiiOJ 41 oLjl1I J.'i f- 4_JL*_S (j£ Ljj.'ia n 

(GSSG) jmSjll (j^LjJSJI (>. ol.oo,l-oi,,.o pIjiL-wl ^1 dllj i_u^JI 
ab <-^1-*- -s jlj a_5 (Substrate) ^LluVI SjUI SjL/, (jlj 

^Jl J^juj dllj !jS i_i 1 xill^, 4 ill « a jjo jij SS i^UjS y 1..,».o7jVI » I d •*•■ ~ oul 

(jit J-oju LjjJSJ I (jlj ^ .11-^ II (jt I oL^uOll jl jjOaJI yjjSj 

^LodVl Jaju <aJllll 6^aJI J 3 ^ (quenching) jUs.1 jl (trap) o^a 

J^l — a — dJI J a 4 i ( _ > i>l„..,a..,-.^Ll J^^LaJI jj — . AJ I ^JL^ao Lojj J a, ,a II laAj 

j-oia L^LiJI ^LsJI <_J| (j o.,.^r> (Ja*j t j^jilj_^lSJI jjl ^ni- . (Ketterer 1988) 
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‘ rtr* Jr*'-* - ' ‘ - u — ./' J* ^ (j^t jr?^ 

* 

jxjjll C)1 1 *~ > \ ~x"> tun ^IdaJjjLul air. Lj.u a jx-ijiVI «LJLjLa SaLj Lol .<aj_)JlJI jxLux^VI 
jl a ft lL ^jj_uLjlSJI CjjISj Lots Llui^I a » >j |Jj_s 

o Luj l_) jJ I ci~i. ailj i<_ujjLJI aljllj Sj^>JI jjj^JI ^o LaJjJI <, in ^aJi 

<Lt<.ljj ^jjLj_o_iSJ! (Jfcl a ill Jjjjlo (jC olj gUH I-> i i jg yjjjLijJSJI 0 1 

<LJ1 j ii-x"t Jjjjlo jl <-SJj~i i,nU L!il=tJI .-.lj aLtl J j| JjjliJI <fcja,-v o 
Deflora & Ramel,.) ijjjiJI (jAL^VI jlj— il J.‘ d ■ ■•' <Jljl 

cuil ij. <■ a Singh €tol,. (1995) <jJI Lo ^_o 4_auljjJI asJt (1988 

^jjjl n ^ <aj l« - a SaLj iia^-l ai (j«->l*>~ * no jt ^ l»..<. T (j I Jl n«i * u l jjl 

LoS .GST <LlJL*_a SaLj *<-1 aa ^ ~ll (Jjj ^jiJL ^IoLlII ,jlj GST 

4— si — uiL G_jl* — o alj a— * GST ^jjil 4 Jl — *— a (jl Hu & singh (1997) 1 &aV 

«LulS-o| jjJ) 4_JLiJI 4ggiljdJI jjjLu J. a au. ~ l j .^joll ^J-S Sa^j^jil 4-JjjgstJ«JI oLSjlt 
j_vjLJJ! LjLx ^jlc. ^ It. iTiVI j^>L rt_iSJ aLLxo J-oLS flac » I < ^ ~ . I 

j^luAiVl JjjLjlo Uli <Lu£l jit Ja i u a ^ ^jill -.1.^I4.~, ■■/. joila (i) Jja^ 
.oUuxlaJI j 3 uu-n-JI LsMaJI 

OLIjS JjiLl Jaui^aa jxLijVI Ji-aa 


jfcfMJull 4 Lot. 

£fUMLl\ JjS 4Ul*_*j| 




A^uu^il L^aajl 


. 7.59±0.1 16 

9.79±0.067 

7.5±0.153 

9.74±0.059 

^4akjj» o 

1.35±0.87 

4.66±0.219 

1 ,37±0.291 

4.63±0.219 

( jI j100 ) 

1.57±0.234 

4.93±0,033 

1.63±0.234 

*5.1 ±0.1 6 

Jjlaii i«4 





^uuuiS+ 

1.67±0. 177 

4.70±0.2 

1 ,4±0. 116 

4.89±0,2 

^lujl 






2.27±0.177 

*5. 11 ±0.1 

2.8±0.231 

*5,27±0.146 

+ ^ jUl jaULu* 





^JJUiU 

*3.74±0.273 

*5.17±0,241 

*3.47±0.372 

4.97±0 067 

(jalVI f jiill CjjJ 
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0.05 LlLdixl ale. jug * 
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jijjjl a^JUi CJ lt Lat£ 3 « , M ^ ^1H qUaIajauu 3-LaUJ.I jjj13 (Y) Jjua 
.Balb/c oojjVI jliJI oaS ^ Glutathione Reductase 
CiIpIj£ uiilS Jouj^xa jilSjVI Jiajj 


Aullxiil ^UU UaikJl 

U mg' 1 protein ± SE 


1.56 ±0.17 

(AoJLu; 0 Alabu* 

‘3.02 ± 0.023 

00 ) J jLJl f Jill 

3.12 ±0.32 

00 ) 

*3.76 ±0.119 

(fiS/ri 4.100 ) f p 

*3.6 ±0.194 

( J| j100 )usi*±i 

‘7.43 ±0.798 

LalS + J jLill p jlil -j — 

*6.67 ±0.408 

L*lS AjujI + JikJl p jUl *»• .. «. 

‘8.14 ±0.39 

L*l£ AjlJjI + ^ jli'i -- 

*6.66 ±0.316 

jjLil + UIS iO 

*5.2 ±0.312 

+ LxlS 4 amI 

*5.88 ±0.101 

gyj + LalS Axiil 

*5.61 ±0.116 

L*\S 4ju5fl+^jjjiiVI) ^ jjJI *— y j 

4.24 ±0.026 

f Cuj+ Axail 


0.05 GlGja-l ait (*) 
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